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Advanced Scientific Instruments 
introduces a new programming 
package for the ADVANCE Series 


• One-Pass EXTENDED FORTRAN II 

• One-Pass Symbolic Macro 
Assembler—AS I ST 

• Automatic Operating System— 
MONITOR 

• Mathematical Subroutine Library 

• Utility Program Library 


These proven programming aids provide a complete 
package for use with the ADVANCE Series digital 
computing systems from ASI. These programming aids 
permit full utilization of all the ADVANCE Series sys¬ 
tems, as these systems are fully upward compatible 
from the low cost 6020 to the larger, higher perform¬ 
ance members of this Series. 

In addition, ASI also offers complete programming 
support in the form of both programming assistance 
before and after delivery and special training courses 
in all phases of ASI program package. In addition, regu¬ 
larly scheduled classes and workshops are held at the 
ASI facilties in ADVANCE Systems. 

The ASI’s User’s Group is organized to provide a con¬ 
venient method of program interchange between all 
ADVANCE Series users. 
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ADVANCE Series Extended Fortran II 


ASI's ADVANCE Series EXTENDED FORTRAN II Compiler 
includes many extra features, in addition to the standard 
features of FORTRAN II. Included are many FORTRAN IV 
features and extended debugging capabilities. These fea¬ 
tures make the ADVANCE Series FORTRAN II a very pow¬ 
erful language for the solving of a wide variety of problems. 
The use of FORTRAN provides for rapid and easy program¬ 
ming and debugging of problems without learning the in- 
tracacies of the machine language. 

Some of the more important features of the ADVANCE 
Series FORTRAN II Compiler are: 

SOURCE LANGUAGE FEATURES 

Complete Set of Standard FORTRAN II Statements 

In-line Assembly Language Coding 

FORTRAN IV Type Declaration Statements 

FORTRAN IV Logical Expressions and Statements 

FORTRAN IV Input/Output Statements 

FORTRAN IV DATA Statement 

Mixed Mode Arithmetic 

Complete FORMAT statement capabilities 

Typewriter and Paper Tape Input/Output Statements 

Use of special Field Terminator on formatted input 

Variable dimensions in subprograms 

Use of Hollerith Constants 

Use of up to nine Continuation cards 

DEBUGGING AIDS 

TRACE Statement 
Optional Memory Map 
PDUMP and DUMP Subroutines 
Comprehensive Error Diagnostics 

REAL TIME CAPABILITIES 

In-line Symbolic Assembly Language Coding 
Recursive Subroutine Calls 

OPERATIONAL FEATURES 

Dynamic Storage Allocation 
Program Linking 

One-pass Compilation from Source Language to Binary 
Optional Assembly Language Output 
Optional Listing of Source Language at Compile Time 
Flexible Use of Input/Output at Compile Time 
Operational in 4096 words of memory 
No magnetic tape units are necessary for compilation 
Subprograms may be compiled separately from main 
program 

Assembly Language subprograms may be called in 
FORTRAN 


Standard Fortran II Features 

All of the features of standard FORTRAN II are included in 
the ADVANCE Series EXTENDED FORTRAN II Compiler. 
(Exception: the B, D, and I column 1 modal punches signi¬ 
fying Boolean, double-precision, and complex operations, 
are not allowed.) Source language programs written for 
other machines which do not use special features of the 
particular machine used, can be compiled and executed 
with ADVANCE Series FORTRAN II. Programs written for 
the ASI Compiler, that do not take advantage of some of the 
additional features listed, can be compiled and executed on 
other machines having standard FORTRAN II compilers. 

In-Line Symbolic Coding 

Symbolic assembly language coding may be intermixed 
freely with FORTRAN II source statements. A subset of the 
ASI ADVANCE Series assembly language may be used. This 
allows the programmer to perform machine language func¬ 
tions not available in the FORTRAN II source language. It 
allows special functions, like those encountered in real 
time processing, to be coded as part of the FORTRAN II 
source program. No special control cards are needed to 
define the symbolic coding. Symbolic instructions may be 
placed freely in the FORTRAN II source program. 

Fortran IV Logical Capabilities 

FORTRAN IV logical capabilities are provided. These in¬ 
clude: type-declaration statements, logical operators, logi¬ 
cal expressions, relational operators, logical assignment 
statements, and the logical IF statement. 

Mixed Mode Expressions 

Mixed mode expressions are permitted in the ADVANCE 
Series FORTRAN II Compiler. In a mixed mode expression, 
both fixed point and floating point quantities are accepted. 

Format Specifications 

ADVANCE Series FORTRAN II provides complete formatting 
capabilities. All standard FORTRAN II field specifications 
are handled by the ASI format scan routines. In addition, a 
special field terminator can be used in input data to ter¬ 
minate the input field and eliminate the necessity of count¬ 
ing columns when paper tape is used for input. 

Dynamic Storage Allocation and 
Recursive Subroutine Calls 

Dynamic storage allocation is provided in a separate version 

















of the compiler. Each time a subroutine is called, using this 
feature, the unique storage area for that subroutine is 
assigned to the first storage available. Thus, all subroutines 
called on the same level will share the same storage area. 
This results in a significant storage saving in most cases. 
In addition, a recursive subroutine call is possible because 
a new storage area is assigned each time a subroutine is 
entered. This feature, together with in-line symbolic coding, 
provides powerful real time programming capability. 


Trace Statement 

A TRACE STATEMENT is provided, permitting the tracing 
of certain variables or segments of a program. The TRACE 
is used at the source language level and can be used in 
two different ways. The first will generate a list of a speci¬ 
fied set of variables and their values each time one of the 
variables is defined. The second will generate a list of the 
values of all variables appearing on the left side of an 
assignment statement, IF expressions evaluated, and the 
statement numbers of all statements executed in a particu¬ 
lar segment of a program. Values listed include the name 
of the variable or a designation specifying the listed value 
as an IF expression result or statement number. The TRACE 
facility means the FORTRAN programmer can debug at the 
source language level without having to resort to octal 
memory dumps or console debugging. 


Memory Map 

A memory map is provided at compile time on an optional 
basis. The memory map is a listing of all variable names, 
array names, and constants used by the program with their 
relative address assignments. The listing will include all 
subroutines called and last location where called. 


Error Diagnostics 

Comprehensive error diagnostics are provided. The errone¬ 
ous part of the statement is clearly marked. Whenever 
possible, the entire statement is processed when an error 
has been detected. The compiler will always continue to 
the end of the program. Thus, complete error diagnostics 
may be obtained in one compilation. 


Program Linking 

If a program is too large to be stored in memory, the pro¬ 
grammer can divide it into “links” by means of ADVANCE 
Series FORTRAN II LINK statement. At run time, routines 
in the MONITOR system automatically handle the execu¬ 
tion of the segments of the linked program. 

Assembly Language Output 

A symbolic assembly language listing of the binary object 
program output of the compiler is optional at compile time. 
The listing contains the symbolic instructions equivalent to 
the binary code output from the compiler. This assembly 
language output listing is useful as a debugging aid. By 
including certain psuedo operations codes in in-line assem¬ 
bly language, the assembly language output can be assem¬ 
bled by the assembler. This will allow modification of 
programs at the assembly language level. 

Compiler Input/Output 

The source language input to the compiler can be on paper 
tape, cards, magnetic tape, or the on-line typewriter. The 
output of the compiler is a binary executable object pro¬ 
gram. The output of the compiler may be paper tape, cards, 
or magnetic tape with the option of obtaining a source 
language listing on the on-line printer or the on-line type¬ 
writer. The memory map is listed on the same device as the 
source language listing. The assembly language listing 
may be on any output device other than that used for the bi¬ 
nary output. The compiler operates as part of th eADVANCE 
Series MONITOR system. All input/output device assign¬ 
ments can be easily changed at compile time. 

Operation 

The compiler requires only one-pass over the FORTRAN II 
source program to produce a relocatable binary object pro¬ 
gram. The compiler will operate in a system consisting of 
an ASI ADVANCE Series Central Processor with 4,096 
words of memory (minimum), a listing device, and either 
card or paper tape input/output. A FORTRAN main pro¬ 
gram can be compiled together with all the needed FOR¬ 
TRAN function of subroutine subprograms or they may be 
compiled separately. Binary relocatable subroutines assem¬ 
bled or compiled previously can be automatically loaded 
with the binary object program. 


ADVANCE SERIES EXTENDED FORTRAN II STATEMENT TYPES 


DIMENSION 
GO TO n 

GO TO n, (n lf n 2 , n 3 . . .) 

GO TO (n lf n 2 . . .), i 
a = b 

ASSIGN i to n 
IF(a) n h n 2? n 3 
IF (L) S 

SENSE LIGHT i 
IF (SENSE LIGHT i) n lr n 2 
IF (SENSE SWITCH i) n lf n 2 
IF ACCUMULATOR OVERFLOW n lf n 2 
IF QUOTIENT OVERFLOW n lf n 2 
IF DIVIDE CHECK n,, n 2 
PAUSE n 
STOP n 

DO n i rr m 1f m 2 , m 3 
CONTINUE 


FORMAT 

EQUIVALENCE 

FREQUENCY 

LINK n, m 

COMMON 

RETURN 

FUNCTION name (arg!, arg 2 ...) 
SUBROUTINE name (arg lf arg 2 ...) 
CALL name (arg 1f arg 2 . . .) 

DATA d^v,/, d 2 /v 2 /, .. . 

REAL 

INTERGER 

LOGICAL 

READ n, list 

ACCEPT n, list 

ACCEPT TAPE n, list 

READ INPUT TAPE i, n, list 

READ (u, n) list 


PUNCH n, list 
PUNCH TAPEn, list 
TYPE n, list 
PRINT n, list 
WRITE (u, n) list 
WRITE TAPE i, list 
WRITE (u) list 

WRITE OUTPUT TAPE i, n, list 

READ TAPE i, list 

READ (u) list 

END FILE i 

REWIND i 

BACKSPACEi 

TRACE n 

TRACE list 

EOF 
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ADVANCE Series Symbolic Translator—ASIST 


ASPs Symbolic Translator, ASIST, is an assembly program 
that provides a powerful, flexible programming tool. ASIST 
features: 

ASSEMBLY CONTROL 

Select Input, Output, and Listing Media 
Specify Title and Date on Listing 
Symbol Table Control 
Symbol Table Listing 
Assembler-directed IF Statement 
Listing Control 
Link Specification 

Fixed or Relocatable Origin of Program 

PSEUDO OPERATIONS 

Symbolic Subroutine Entry Point Specifications 
EXTERNAL References 

Data Allocation (DEC, OCT, RES, ALF, CMN, etc.) 

Object Program Equipment Specifications 

MACRO STATEMENTS 

Programmed-defined Macros 
Input/Output Macros 

Floating Point Macros % 

Arithmetic Routine Macros 
Subroutine CALL Macros 

OTHER 

One-Pass Operation with Optional Two-Pass 
Literal Usage 

CMN (COMMON) compatibility with FORTRAN II 

Some of the highlights of the ADVANCE Series SYMBOLIC 
MACRO ASSEMBLER are: 

EQP Statement: Input and Output to an assembled program 
may be specified and/or changed at run time by the EQP 
statement. This selects the logical equipment to be used 
and can reassign the equipment to any legal peripheral 
device. 

If Statement Assembly Control: This feature allows for by¬ 
passing sections 'of an object program at assembly time 
under control of external indications such as the sense 
switches. 

Symbol Table Control: Symbols which have been defined 
and used, but are no*longer required . . . may be deleted 
from the symbol table. This allows room for new symbols. 
Thus, a very large program can be assembled with a rela¬ 
tively small symbol storage area. 


Listing Control: The assembly language listing output from 
ASIST can be controlled by page EJECT and line SPACE 
commands. This yields a better documented listing. 

External References: Entry points, constants, data areas, 
and commands in one program can be referenced by an¬ 
other independently assembled program. The EXT and 
ENTRY pseudo operations are used to accomplish this 
purpose. 

Programmer Defined Macros: Segments of coding, which 
are used frequently throughout a program, can be defined 
at the beginning and referenced by a mnemonic code with 
parameters. This increases coding efficiency and readabil¬ 
ity of the program. 

CMN (Common) Compatibility with Fortran II: The COM¬ 
MON statement of ASIST allows easy specification of 
FORTRAN II Type Common Declarations. ASIST and FOR¬ 
TRAN common assignments are identical. This allows sub¬ 
routines and links to be written in either language. 

One-Pass Operation: Only One-Pass is made over the source 
language yielding a binary program. This is true regardless 
of the Input/Output configuration. For users without mag¬ 
netic tape units, this is especially useful. They do not have 
to reload cards or paper tape for a second pass. However, a 
Two-Pass Option is included for more comprehensive list¬ 
ings and smaller binary decks. 

Subroutine Linkage: Flexibility in subroutine handling is of 
prime importance for efficient operation of a software sys¬ 
tem. ASIST provides capabilities that allow complete flexi¬ 
bility in subroutine linkage. Pseudo operations such as 
ENTRY and ORG provide the information to the assembler 
necessary to generate relocatable binary subroutines that 
can be linked with other programs including FORTRAN II 
programs. 

Program Linking: If a program is too large to be stored in 
memory, the programmer can divide it into “links” by 
means of the pseudo operation “LINK.” This facility allows 
a program to be segmented. Special link handling routines 
are provided which automatically control the loading and 
execution of the various segments in a linked program. 

ASIST Operation: The assembler will operate in a system 
consisting of an ASI ADVANCE Series Central Processor 
with 4,096 words of memory (minimum), a listing device, 
and either card or paper tape input/output. Some of the 
■extensive options, however, restrict the size of the symbol 
table in the minimum system and these can be omitted at 
the discretion of the user. An ASIST main program can be 
assembled together with all needed subroutine subpro¬ 
grams or they may be assembled separately. 















ADVANCE Series Operating System—MONITOR 


The ASI MONITOR System for ADVANCE Series facilitates 
job processing. It simplifies programming by offering the 
following: 

JOB PROCESSING 

Batch processing on card systems 
Automatic assignment of peripheral equipment 
Operator control via the online typewriter 
Initiates compilations and assemblies; loads; links; and 
initiates execution of subprograms 
Loads and initiates execution of utility programs 
Automatic “Compile and Execute” on one mag. tape 
system 

Automatic “Assemble and Execute” on one mag. tape 
system 

DEBUGGING AIDS 

Complete diagnostics on operator control information 
Special debugging dumps like PDUMP 
Recovery dumps 

INPUT/OUTPUT CONTROL AND SPECIAL REQUESTS 

Input/Output Routines 
External Interrupt Control 
Tape Handling 
Internal Interrupt Control 
Sampling of Equipment Status 
Date Specification 

The programmer specifies monitor operations with con¬ 
trol statements and with requests. These are punched in 
cards or entered via the on-line typewriter. 

The MONITOR exercises primary control of the routines 
which compose the ASI ADVANCE Series operating system. 
It is this operating system which turns the ADVANCE 
Series into a flexible tool allowing the user to achieve 
maximum use of the hardware's advanced design features. 
Some of the important aspects of the ADVANCE Series 
operating system are: 

Program Linking: Special operations are available to the 
programmer for specifying to the compiler or assembler 
that a program is to be segmented. The MONITOR system 
contains various routines to assist in the preparation and 
execution of these segmented programs. The segments of 
a program, which are contained on a magnetic tape, are 
automatically loaded and executed as they are called for 
by the program. 

Load and Go: The MONITOR system contains various con¬ 
trol routines which monitor the compilation, assembly, and 
execution of a program. With a one magnetic tape unit 
system, “Load and Go” operation is possible with FORTRAN 
and assembly language programs. The operator merely in¬ 
structs the,system that “Load and Go” is desired. The 
source card'deck (or paper tape) is placed in the reader. 


After depressing the run button, operation proceeds auto¬ 
matically until the program has completed is execution. 

Modularity: The ASI ADVANCE Series MONITOR system is 
capable of utilizing various equipment configurations. The 
operator can specify the particular equipment that is avail¬ 
able and the system will adjust itself to accommodate the 
specified configuration. The system can utilize line printers, 
magnetic tape, cards, paper tape and the on-line type¬ 
writer. 

Job Stacking: The MONITOR system has the facilities for 
batch processing both FORTRAN compilations and assem¬ 
blies. 

Assemblies or compilations can be stacked behind one an¬ 
other. After the operator specifies the operation, assembling 
or compiling proceeds automatically through one job after 
another until an end-of-run card is encountered signifying 
the end of the run. 

Utility Routines: A library of utility routines are available 
to the operator on the master tape. These are such items 
as memory dumps, conversion routines, debugging aids, 
card-to-tape programs, tape-to-printer programs, etc. 

All utility routines are relocatable and can be loaded 
anywhere in memory. The operator, via the on-line type¬ 
writer, directs the system specifying which routine is need¬ 
ed and where it is to be loaded. 

Common Storage: FORTRAN programs and ASIST programs 
may specify that data storage is to occupy a common area. 
This allows programs to share temporary storage, and 
FORTRAN coded programs to communicate with assembly 
coded routines by using a common data storage. 

The system loader automatically allocates common area 
when it is loading programs. Common storage occupies the 
same memory space during execution as the system loader 
does when loading programs. This allows effective utiliza¬ 
tion of memory storage since the space taken up by the 
loader can be used by the programs during execution. 

Mathematical and Utility Routines: ASI provides a complete 
set of single and double-precision arithmetic subroutines. 
This includes all the standard floating point operations in 
single and double precision as well as double precision 
integer arithmetic. Standard FORTRAN functions such as 
sine, cosine, etc., are available for both single and double 
precision floating point. In addition a comprehensive set of 
utility routines is available, allowing tape reproduction, 
conversion of cards to magnetic tape, magnetic tape to 
cards, line printer memory dump, etc. 

ASI maintains a programming facility which is currently 
adding to and improving on our library of mathematical rou¬ 
tines and utility programs. Thus ASI’s customers are guar¬ 
anteed an ever expanding program library, in accordance 
with ASI’s policy of new program development. 
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Support 

An ADVANCE Series programming workshop is provided 
at regular intervals to provide additional assistance and 
training for special problems encountered by customer 
programmers. 

Training courses for operators are conducted at both 
the ASI facility and at the customer’s location during 
equipment installment. 

When requested, ASI will provide a special familiar¬ 
ization course designed to inform company manage¬ 
ment of the particular procedures associated with the 
use of a computer system. 

Trained field applications analysts are available to 
you on a local level to aid you in the running routine 
of the system and in developing new approaches to your 
programming problems. They will provide necessary 
assistance and suggest procedures in order to obtain 
maximum use and efficiency from your system. 

The programming staff of ASI is constantly striving 
for better and faster methods of solving problems. 
When new solutions are developed, ASI will provide 
you with the new systems at no cost and provide train¬ 
ing courses in their applications and implementation. 
A similar type of benefit is available from ASI’s Users 
Group, an organization of users of ASI's equipment 
which provides an exchange of methods and programs 
used for all types of applications. 

In addition to the programming systems described in 
this brochure, ASI offers a complete support program 
which includes pre-delivery assistance in programming 


and debugging, training courses for all levels of pro¬ 
grammers, operators, and company management, and 
post-delivery support by applications specialists who 
provide the necessary assistance to keep your system 
operating smoothly and efficiently. 

ASI will provide the use of our facilities and the as¬ 
sistance of our programming staff before delivery of 
your system so that you may begin productive use of the 
system as soon as it is installed. This service is included 
as part of the system package at no additional cost. 
When feasible, at a contracted cost, ASI will write and 
debug special programs required to solve your problems. 

Included in the training courses offered by ASI is the 
basic FORTRAN class which covers FORTRAN II. Topics 
discussed include: the expression of data, logical, and 
input/output statements as exemplified through the use 
of numerical methods. This course is primarily intended 
for the novice FORTRAN programmer. 

An introductory course in ADVANCE Series machine 
language programming covers the ADVANCE Series com¬ 
puter specifications and a complete description of the 
central processor including information representation, 
instruction format; operating instructions and basic ma¬ 
chine language operations. This course provides instruction 
in the preparation of ADVANCE Series symbolic programs 
including language format, declarations, and basic struc¬ 
ture of symbolic program and subroutines. 


Fortran Programming Example 
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ASIST Programming Example 
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